Searching PAJ 



Page i of 2 



PATENT ABSTRACTS OF JAPAN 



(51)Int.CI. 



(1 l)Publication number : 10-020178 
(43)Date of publication of application : 23.01.1998 

G02B 7/04 
602B 7/10 



(21 Application number : 08-186900 
(22)Date of filing : 28.06.1996 



(71) Applicant : CANON INC 

(72) Inventor : OKADA TADANORI 



3a V 3«*»a } 



(54) LENS BARREL AND OPTICAL EQUIPMENT PROVIDED WITH THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent optical performance 
from getting low because a key member for straight advancing 
a moving lens barrel for zooming is deformed due to the 
relation of the strength of material or collision at a telephoto 
end or a wide end in a zoom lens barrel. 
SOLUTION: In the case a 2nd group moving lens barrel 8 is 
guided to be moved in an optical axis direction by the straight 
advance key 1 fixed on a fixed barrel 1 in accordance with the 
turning amount of a cam ring 3 rotated by the operation of a 
zoom operation ring 2, it is stopped by allowing either end 
face of the projected part 2b of the ring 2 to abut on the pillar 
part Id of the fixed barrel 1 at the telephoto end for zoom 
operation, and the other end face of the projected part 2b to 
abut thereon at the wide end. Then, it is stopped by allowing a 
stopper part provided on the side of the cam follower 8a of the 
lens barrel 8 to abut on a bent part provided at the front end of 
the projected cam 3b of the cam ring 3 in order to prevent the 
key 1 1 from being deformed in the case the ring 2 is rotated 
vigorously only on the telephoto end side. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] A fixed cylinder, the zoom actuation ring for performing zooming, and the cam ring that 
rotates corresponding to the control input of this zoom actuation ring, In the migration lens-barrel which 
moves in the direction of an optical axis corresponding to the movement magnitude of this cam ring, and 
the lens barrel which has the key member which fixed in this fixed cylinder in order to move this 
migration lens-barrel in the predetermined direction The 1st stopper means for preventing migration 
exceeding the photographic coverage of this zoom actuation ring, the 2nd stopper means for preventing 
migration of the direction of an optical axis exceeding the predetermined range of this migration lens- 
barrel ~ having - this — the 2nd stopper means - this - the lens barrel characterized by setting up so 
that it may function when this migration lens-barrel carries out specified quantity migration further after 
the 1st stopper means functions. 

[Claim 2] The optical instrument characterized by having a lens barrel according to claim 1. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical instrument which has the lens barrel and this 

lens barrel which precision improves a migration lens-barrel a migration halt. 

[0002] 

[Description of the Prior Art] The cam ring which carries out orientation rotation with the fixed cylinder 
which formed the rectilinear-propagation slot for moving the migration lens group in a lens-barrel by 
zooming etc. conventionally was used, and the technique which fixes the cam follower which engages 
with these rectilinear-propagation cylinder and a cam groove was common to the migration lens-barrel. 
However, in advancing low-cost-izing in recent years and miniaturization, a fixed cylinder and a cam 
ring are formed with plastic material, or the key member by the metal plate is also used more often, 
without newly setting up the fixed cylinder which has a rectilinear-propagation slot. Furthermore, there 
are some which really fabricated the migration lens-barrel and the cam follower, and aimed at the cost 
cut. In this case, a rectilinear-propagation slot and a cam groove carry out Kaisei of the end, and have 
incorporable composition from there. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if a key member is used in order to use plastic 
material abundantly like the above-mentioned conventional example or to make it go straight on, since 
the reinforcement of a member will become weak, a migration lens-barrel cannot make it stop with a 
precision sufficient in the target location according to deformation. When especially movement 
magnitude is large, the effect occurs strongly. Moreover, there was a problem that weight is large, will 
make a key member deform with inertial force when the migration lens-barrel will have fixed the lens, if 
it attaches with vigor sufficient [ in the thing which made the migration lens-barrel and the cam follower 
unify by carry out Kaisei of the edge of a rectilinear propagation slot or a cam groove ] at a call or a 
wide edge at the time of zoom actuation and guesses, will move more mostly than predetermined 
movement magnitude, and a rectilinear propagation slot or a cam groove to a cam follower will separate 
in a **** sake. 

[0004] This invention aims at offering the optical instrument which used the lens barrel and it which it 
can be stabilized [ it ] in a desired location and can stop a migration lens-barrel with a sufficient 
precision by any cases in view of the trouble of the above-mentioned conventional example. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
establishes a stopper means to prevent the migration which exceeds the predetermined range to a zoom 
actuation ring and a migration lens-barrel, respectively. 
[0006] 

[The mode of implementation of invention] A zoom actuation ring for this invention shown in claim 1 to 
perform a fixed cylinder and zooming, In the cam ring which rotates corresponding to the control input 

of this zoom actuation ring, the migration lens-barrel which moves in the direction of an optical axis 
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corresponding to the movement magnitude of this cam ring, and the lens barrel which has the key 
member which fixed in this fixed cylinder in order to move this migration lens-barrel in the 
predetermined direction The 1st stopper means for preventing migration exceeding the photographic 
coverage of this zoom actuation ring, It has the 2nd stopper means for preventing migration of the 
direction of an optical axis exceeding the predetermined range of this migration lens-barrel, this ~ the 
2nd stopper means — this — a zoom actuation ring being stopped with the stopper means of a zoom 
actuation ring by having set up so that it might function, when this migration lens-barrel carried out 
specified quantity migration fiirther in the usual zoom actuation, after the 1st stopper means functions, 
but When lessons is taken with sufficient vigor for a zoom actuation ring from a call or a wide edge and 
it is hit against it, it prevents that the stopper means of a migration lens-barrel works and a migration 
lens-barrel goes too far from a predetermined location with the stopper means of a zoom actuation ring. 
Therefore, without making members with weak reinforcement, such as a key member, deform, a 
migration lens-barrel can be stopped with a sufficient precision, and an optical function is not worsened. 
This invention shown in claim 2 can obtain the accurate compact optical instrument of a lens barrel by 
making it the optical instrument which used the lens barrel according to claim 1. 
[0007] 

[Example] Hereafter, one example of this invention is explained based on drawing 1 thru/or drawing 5 . 
Drawing J is [ the A- A line sectional view of drawing _1 and drawing 3 of drawing of longitudinal 
section of the lens barrel of this example and drawing_2 ] the important section sectional view. In 
drawing, 1 is a fixed cylinder and bayonet la combined with the body of a camera which is not 
illustrated is prepared in the back end. circumferential groove 2a which engages with koro lb which 2 is 
a zoom actuation ring and was attached in this fixed cylinder 1 — having — an orientation - it is held 
pivotable. 3 is a cam ring, fixes on a screw to lobe 2b which jutted out the back end over the inner 
circumference of this zoom actuation ring 2, and rotates by this zoom actuation ring 2 and one. 
[0008] 4 is a male helicoid cylinder, have three projected part 4a on the posterior part periphery, and this 
projected part 4a engages with rectilinear-propagation slot lc prepared in the inner circumference of this 
fixed cylinder 1 - the direction of an optical axis - rectilinear propagation - it is held movable. 
Moreover, this male helicoid cylinder 4 has 1 group cam 4b in three places, is engaging with koro 3a 
fixed to this cam ring 3, and, ahead [ the ], is carrying out helicoid association with thread-part 5a of the 
female helicoid cylinder 5 which has and carries out the postscript of the helicoid **** 4c. By 
transmitting the torque from the motor which has gear 5b and is not illustrated at inner circumference, 
and making it rotate, it lets out this female helicoid cylinder 5 in the direction of an optical axis, and it is 
constituted so that a focus may be performed. 6 is the 1st group lens-barrel, and it is being fixed to this 
female helicoid cylinder 5 on three stage screws 7 from the periphery while it holds the 1st group lens 
LI. 

[0009] Here, the fixed approach of this 1st group lens-barrel 6 and this female helicoid cylinder 5 is 
explained using dr awing 3 . The 1st group lens-barrel 6 has fitting section 6a with the female helicoid 
cylinder 5 on the periphery, positioning of the eccentric direction is performed, and the direction of an 
optical axis is positioned because cylinder section 7a of the stage screw 7 fits into hole 5b of the female 
helicoid cylinder 5. Although it has flange section 7c on this stage screw 7, between seat 5c of the 
female helicoid cylinder 5, the clearance (shown all over [ B ] drawing) is prepared. This is for not 
energizing the female helicoid cylinder 5 in the direction of a path. It is because the lens-barrel which 
fits in inside will deform and a motion will worsen, if the lens which uses it here is fabricating almost all 
members with plastic material and a helicoid is energized in the direction of a path on a screw etc. 
However, when dropping a floor and the ground accidentally and an impact strong against the 1st group 
lens-barrel 6 is added, the force which opens the female helicoid cylinder 5 in the direction of a path 
works, and this lens may damage equipment, when the worst. When impulse force is added, flange 
section 7c of the stage screw 7 and seat 5c of the female helicoid cylinder 5 contact, and he is trying not 
to add the force more than permission, in order to prevent it. 

[0010] Next, 8 is the 2nd group lens-barrel, it held the 2nd group lens L2, stopped it down further, and 
has fixed the connection lens-barrel 10 in one on the screw with the unit 9. electromagnetism with this 
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well-known diaphragm unit 9 — it has a drive unit and the electrical circuit and wiring which do not 
illustrate are performed. Moreover, the rectilinear-propagation key 1 1 made from the metal plate which 
was engaging with convex lead cam which cam follower 8a is formed in periphery of this 2nd group 
lens-barrel 8 in [ a hoop direction ] 3 -set one, and prepared these in inner circumference of said cam ring 
3 3b, prepared key-seat 8b in two opposite further on both sides of the optical axis, and was fixed to said 
fixed cylinder 1 on the screw is being engaged. 12 is the 3rd group lens-barrel, holds the 3rd group lens 
L3, and is being fixed to the posterior part inner circumference section of this fixed cylinder 1 by the 
elastic force of pawl 12a. 13 is a rubber ring, it is arranged so that the periphery of said zoom actuation 
ring 2 may be covered, and he is trying for the improvement in zoom operability and said koro lb to be 
unable to be seen. Therefore, by rotating the zoom actuation ring 2, as shown in drawing 4 , the 1st 
group lens LI and 2 group lens L2 move this lens barrel. 

[001 1] Next, the development view (development view when the C-C line of drawing 1 cuts) of drawing 
5 explains further the related configuration of the 2nd group lens-barrel 8 and the cam ring 3. When it 
has bending section 3c ahead in convex cam 3b of the cam ring 3 and the 2nd group lens-barrel 8 moves 
to a foremost side (the example of illustration tele edge), it has set up so that bending section 3c and 
stopper section 8c prepared beside cam follower 8a may counter through few crevices. 
[0012] The stopper by zoom actuation of this lens barrel is performed because lobe 2b of the zoom 
actuation ring 2 contacts Id of pillar sections of the fixed cylinder 1 as shown in drawing 2 . That is, in a 
tele edge, end- face 2c of lobe 2b contacts Id of these pillar sections, and the reverse field 2d of whose 
end faces of the opposite side is Id of these pillar sections is contacted at a wide edge. However, the 
zoom actuation ring 2 is turned with sufficient vigor at this time, and if it attaches and hits against a tele 
edge, by the vigor out of which the 2nd group lens-barrel 8 comes in front, the rectilinear-propagation 
key 1 1 will be made to deform without the ability stopping in the location as a design, and it will go too 
far in front. Therefore, only when it attached and hits against a tele edge, stopper section 8c of the 2nd 
group lens-barrel 8 contacts bending section 3c of the cam ring 3, and the rectilinear-propagation key 1 1 
deforms, and precision does not come out or it prevents that the rectilinear-propagation key 1 1 separates 
further from rectilinear-propagation slot 8b of the 2nd group lens-barrel 8. 
[0013] 

[Effect of the Invention] A zoom actuation ring for this invention shown in claim 1 to perform a fixed 
cylinder and zooming, as explained above, In the cam ring which rotates corresponding to the control 
input of this zoom actuation ring, the migration lens-barrel which moves in the direction of an optical 
axis corresponding to the movement magnitude of this cam ring, and the lens barrel which has the key 
member which fixed in this fixed cylinder in order to move this migration lens-barrel in the 
predetermined direction The 1st stopper means for preventing migration exceeding the photographic 
coverage of this zoom actuation ring, It has the 2nd stopper means for preventing migration of the 
direction of an optical axis exceeding the predetermined range of this migration lens-barrel, this - the 
2nd stopper means — this - by having set up so that it might function, when this migration lens-barrel 
carried out specified quantity migration further, after the 1st stopper means functions When lessons is 
taken with sufficient vigor for a zoom actuation ring from a call or a wide edge and it is hit against it 
Without making members with weak reinforcement, such as a key member, deform, since it prevents 
that the stopper means of a migration lens-barrel works and a migration lens-barrel goes too far from a 
predetermined location with the stopper means of a zoom actuation ring, a migration lens-barrel can be 
stopped with a sufficient precision, and an optical function is not worsened. Moreover, since it is 
necessary to lengthen neither a key member nor a cam groove for the going too far, without a cam 
follower and a key member separating from a cam groove or a rectilinear-propagation slot by going too 
far of a migration lens-barrel even when using the cam groove and rectilinear-propagation slot which 
carried out Kaisei of the end, a lens barrel is miniaturizable. This invention shown in claim 2 can obtain 
the compact optical instrument which raised the precision of a lens barrel by using a lens barrel 
according to claim 1 for an optical instrument. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the lens barrel of one example concerning this 
invention. 

[Drawing 2] It is the A-A line sectional view of drawing 1 . 

[Drawing 3] It is the important section sectional view showing the related structure of the 1st group lens- 
barrel and a female helicoid cylinder. 

[Drawing 4] It is a migration state diagram by zooming of each lens group. 
[Drawing 5] It is a development view when the C-C line of drawing 1 cuts. 
[Description of Notations] 

1 [ .. A lobe, 3 / .. A cam ring, 3c / .. The bending section, 4 / .. A male helicoid cylinder, 5 / .. A female 
helicoid cylinder, 6 / .. The 1st group lens-barrel, 7 / .. A stage screw, 8 / The 2nd group lens-barrel, 
8c / .. The stopper section, 1 1 / .. A rectilinear-propagation key, 12 / .. The 3rd group lens-barrel. ] .. A 
fixed cylinder, Id .. A pillar section, 2 .. A zoom actuation ring, 2b 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 5] 
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